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INTRODUCTIOR

In the period of time since the publication of the "Bibliography cf
Extraterrestrial Radio Noise."® research in this field of investi-
gation has been rapidly progressing. Tne present report contains a
record of the pertinent publications which appeared during the
year 1950.

In arrangement and scope of subject matter, as well as in other
respects, this "Supplement for 1950" 1s similar to the original
"Bibliography of Extraterrestrial Radio Noise.® Since a complete
description of the la‘ter is given in its Introduction, only the

more important features applicable to the present supplement will
be mentioned here.

As before, the references are grouped by subject matter into separate
sections whose titles are given in the Table of Contents., Within
each section the arrangement is alphabetical by author, or by title
if no author is given. ZEach reference is assigned a composite
number which consists of three parts, e.g.. A2-50-07. The first
part (A2) indicates the section and subsectiorn (if any) in which
the reference is listed, the second part (50) gives the year of
publication, and the third part (07) is a serial number determined
by the alphabatical arrangement. Each reference appears in ons
section only; at the end of every other section to waich ite content
is appropriate, it 1s referred to by numbver.

Occasional cross-references are made by mumber. A numbter whose middle
unit 18 49 or less indicates a reference which does not appear in
the present supplement but may be found in the original bidliography.

All referencss are accompanied either by brief abstracts, or. espe-
clally in the case of reviewvs, by statements indicating thair scopse.
Bach previously published absiract here reproduced by quotation,
condensation. or adaptation is acknowledged by a key letter designa-
ting the publication in which it appears, together with the signature
(1f any) accompanying it in that publication. The interpretation of

*Issued on August 15, 1950, as part of the Report of Commission V
to the IXth General Assembly of the International Scientific Radio
Union. and es Radio Astronomy Report No. 1l of the Scivol of Elec~
tricnl BEnginearing. Cornell University.
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the ey letters follows:

(A) from author's abstract or summary
(P) from Physics Abatracts (Section A of Science Abstracts)

(V) from ¥ireless Engineer.

For example, the aclmowledgement (P:B.F.Kraus) accompanies an abstract
taken primarily from Phygics Abstracts wvhere it appears over the
signature B. F. Kraus. Abstracts signed (M.S.C.) were prepared
by the writer, Martha Stahr Carpenter. Savera] abstracts have deen
compiled from two sources, both of which are acknowledged in order
of importance.

All references have been checked for accuracy against original papers,
reprints, or photostats. The general procedure followed in the
statement of references is to specify consecutively the author,
title of paper, name of journal, volume number, pages, and date.
The 1ssue number is given oaly if no month of publication appeare
on the issu3 in question. Other necessary deviations from the
generally adopted form of statement are self-explanatory. In keeping
with accepted bibliographical procedure, square brackets have been
used to designate information supplied by the bitiiographer. The
titles of certain periodicals have been adbdbreviated as follows:

Aust. J. Sci. Res. Australian Journal of Scientific Research

B. A. N. Bulletin of the Astronomical Institutes of the
Netherlands

Comptes Rendus Comptes Rendus des Séances de 1'AcadSmie des
Sciences

Contridv. 1. A, P. Centre National do la Recherche Scientifique.
Contributiona de 1'Institut d!Astrophysiquse
de Paris

J. B. A. A, Journal of the Britiah Astronomical Association

J. Geophys. Rag, Joumal of Geophysical Ressarch

J R. A, S, C. Journal of the Royal Astronomical Society of
Canada

M. N. Monthly KRotices of the Royal Astronomical
Soclety

Phil. Mag. Phllosophical Magazine

Phys. Rev. Physical Review, Series Il

Proc. I. E. E, Proceedings of the Institution of Electrical
Engineers

Proc. I. R, E, Proceedings of the Institute of Radio Engineers

Proc. Phys. Soc. Proceedings of the Physical Society of London

Proc. Roy. Soc. Proceedings of tho Royal Society of London

Pub, U, S. Naval Cbs. Pudblications c¢f the United States Naval
Ovservatory, Second Series.
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Bach of Sections Al, Bl, and Cl cuntains a "Supplementary Summary
of Ovserved Wavelengths." The wavel:zngths on which observations of
the appropriate tvpe of extraterrestrial radio noise were reported
during the year 1950 are given in each case. The organizations
performing the observations and the number? of the corresponding
references in this supplement are specified. Some of the necessary
information has been supplied by the bdidblioerapher. The shaded
bands in the chart on page 6 represent reglona of the spectrum
in which continuocus "sweeps®™ have been made.

In the avthor index which begins on page 59, the references are
designated by mumber. A number placed in parerntheses indicates a
secondary contribution. 1.e., an article reporting a contribution
of a given authar but not listed in his nams. The reports of meetings
of the Royal Astronomical Soclety, for example, are indexed in this
way under each of the participants.

The continued helpfulness of colleagues, librarians, and friends, and
especially of those authors who have sent reprints of thelr papers,
is gratefully acknowledged. The preparation of this revort was
facilitated by the use of material from the personal libraries of
Professors R. W. Shaw and L. P. Smith.




SECTION A
RADIATION FROM THE 3UR

Part 1. Observations
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Al. BRADIATION FROM THE SUN: Observations

Al-50-01 Blum, imile-Jacquol. and Denisse, Jean-Frangois. "Comparalson
des Rayonnenents Radioélectriques Regus du Soleil sur Deux Fréquences
Voisines," Comptes Rendus, 231, 1214-1216 (Nov. 27, 1950).

Svlar radiation was recorded simultaneously on frequencies »f 156
and 164 Mc./s. during a particularly inactive golar period from
Oztodber 10, to Novemder 10, 1950. The receivers had bandwidths
of 2 Mc./s. and were fed by a common atenna whose pass band extended
from 155 to 175 Mc./s. Except for isolated bursts, whoss times
of occurrence and general characteristics were the same on both
frequencies, both signals remained for extended periods vith&n
20 percent of the mean level of 4 to 5 x 10~22 watt m.”2 (c./s.)”".
Several mild radio storms were recordsd; these were composad of
successions of mrsts wvhich, unlike the isolated bursts, were entirely
dissimilar on the two frequencies. Some radio storms became much
weaker on 156 Mc./s. than on 164 Kc./s., as if the sovurce of the
disturbance were temporarily cbscured by a cloud which absordbed the
radiation of the lower frequency. (M.S.C.)

Al-50-02 Bracewsll, R. K. "An Instrumental Development in Badio Astron-
omy.," Observatory, 70, 185186 (Oct., 1950).

A new instrument which automatically determines the place of origin
and polarization of solar bursts occurring on a wvavelength of 3 meters
has been dewveloped by k. Payne-Scott and A. G. Little. The required
cycle of operations involves the use of three antennas and is com-
pleted in one second; the instrument is therefore able to follow
the movement of a burst through the sun's atmosphers. A diagraz
shoewing the motion of an ocutburst of noise which accompanied a flare
on Fedbruary 17, 1950, 1is given. In this case the source of noise
moved from near the flare to a point beyond the 1limb and high in the
corona. v,s.c.)

Al-50-03 British Astronomical Association. "Report of the Ordinary
General Meeting of the Agsosiation [Mar. 29, 1950]," J. B. A. A,
60, 153-162 (May., 1950). (Material pertaining to extraterrestrial
radio roise on pages 157-158.)

Speaking on recent sunspots, H. W. Newton described phenomena associ-
ated with the glant stnspot group of Fedbruary, 1950. Intense flare
activity aud also strong burets of solar radiation on wavelengths of
about 5 meters occenrred on February 17 and 20. Newton concluded his
remarks by showing and descridbing contour diagrams of the spectra of
bursts as recorded oy Wild and McCready over the range of {resyueucies
from 70 to 130 Mc./s. {M.S.C.)




Al. RADIATIOR FROM THAEZ SUN: Obgervations

A1-50-04 Bureau, Robert, and Dauvrillier, Alexandre. 'L‘éruption Chromo~
sphérique du 19 Novembre 1949 et ses Conséquences Géophysiques,"
Annales dn Géophysique. 6. ?77-103 (Apr.-June, 1950).

A striking correlation between abaormally intense cosmic radiation
and ionospheric phenomena occurred at the time of a chromospheric
flare on November 19, 1949. The observational avidence ie descrided
in detall and discussed. The correlation is particularly remarkable
because only three such occurrences have been reported eince 1942.
The flare wae also nccompanied by a geomagnetic crochet and by
an intense burst of eolar radio emission. and was followed on the
nights of November 19 and 20 by an aurora. M. laffineur‘s record of
the solar radiation on a wavelength of 55 centimsters is reproduced.

(M.8.C.)

Al-5G-05 Hatanska, T., Suzuki, S.. and Moriyama, F. "Solar Radio Hoise,"
Bulletin of Solar Phenomena (Tokyo Aetronomical Otservatory), 2,
12-15 (Jan.-Mar., 1950), 27-30 (Apr.-June, 1950), and under the title.
"Solar Radio Emission," 43-45 (July-Sept., 1950) and 59-61 (Oct.-Dec.,
1950). (A. "Steady Flux and Burst Character Figure"; B. "Outburst."

Informetion concerning the solar emission observed on a frequency
of 200 Mc./s. during the year 1950. is tabulated. The data include
daily values of the steady flux, hourly indices relating to tha
nurber of dbursts per hour, and times of occurrence, durations, and
meagurements of flux of outbursts. (M.s.C.)

Al-50-06 Laffineur. Marius, Michard, Raymond, Servajean, Roger, and
Steinberg, Jean-Louis. "Observations Radioélectriques de l'XZclipse
de Solell du 28 Avril 1949," Annales d'Asirophysigue, 13, 337-342
(July~Sept., 1950), reprinted as Contrid. I. A, P. B, No. 53.

The solar radiation on wavelengths of 25, 54.5, and 190 centimeters
vas obgerved during the partial solar eclipse of April 28, 1549. The
regults on 190 centimeters were excluded from the subsequent discus-
sion because the sun showed at this wavelength a strong intrinsic
variability which s d1fficult to distinguleh from the apparent
variabdil{ty cauged by the eclipse. For the shorter wavelsngths,
a common curve showing the intensity auw a function of time was
constructed. Its principal features are: (1) agreement in the times
of the "contacts" with those of the visual eclipse, (2) maximum
diminution of 20 percent. in contrast to a maximum decrease of
26 porcent in the exposed ares of the sunfe visible disk, and (3) a
marked dlseymmetry. The observaiions can best be accounted for on the
assumption that abcut half of the radiation comes from e uniformly
bright disk. and the remainder frcm a source whose distribution over
the diek 18 tho same as that of ihe 'plages feculaires," these being
weightec in importance according to the strength of their emission
in B . (M.S.C.}




Al. RADIATIOR FROM TAE SUN: Obdservations

Al-50~-07 Minnett. H. C.. and labrum, K. R, "Solar Radiation at a
Wavelength of 3.18 Centimetres-" Aust. J. Sci. Res. A. 3, 60-71
(Mar., 1950).

Solar radiation on a wavelength of 3.18 centimeters was measured
over a period of three months. The received intensity was found
to vary from day to day and the changes are shown to be closely
associated with sunspots. The equivalent black-body temperature of
the sun over this period, in the absence of sungpots. was 19,300 °K,
with a probable error of +7 percent. The temperatura incregsed by
8 °K per unit increase of sunspot area. (One unit equals 107~ times
the area of the sun's visible disk.) This increase is much less than
that at longer microwavelengths. Sudden increases of radiation
at 3.18 centimeters, caused by disturbed conditions in the sun.
were found to be rare. A number of bursts were observed and a
comparison is made with records of longer-wave solar radiation and
other phenomena of solar origin. Observations were made during the
solar eclipse of November 1. 1948 and the results are consistent with
aither of two simple brightness distritvtions on t'e sun’s disk. In
the first of these. 74 percent of the energy is emitted uniformly by
the sun's visible disk and the remaining 25 percent by a bright ring
around the circumference; in the second. the who.2 of the radiation
cczes from a uniform disk of diameter 1.1 times that of the visiblg
sun. (A

Al-50-08 Newton, H. W, "Solar Flares Observed in Monochromatic Light"
(Section of "Solar Activity" by H. W. Newton and A. K. Das). M. N.,
110. No. 2, 169-170 (195).

Data concerning six notable flares observed irn Gresenwich during
the year 1949 are summarized. Bursts of solar radio-freqguency
radiation accompanied thoee on Fedbruary 1, August 5, September 18,
and Novembsy 19, The frequency of major bursts on wavelengths
of about 4 meters indicated the following very active solar periods:
January 30-February 7. March 11-16. March 2026, A;ril 9-15, May $12.
June 4-7, June 1417, June 26-30, July 9. July 1l4-15. July 30
August 7. August 22--29, Septembar 8-18, September 24, Octobar 1-13,
and November 19-29. (M.S.C.)

Al-50-09 Ovenden, Michael W. "An Eruptive Prominence and Associated
Solar Limd Flare 1948 October 9," J. B, A. A.. 60, 51-55. and
discussion under different title on pages 49-50. (Jan.. 1950).

The prcgress and development of an eruptive prominence. and ths
evidence leading to its identification as the surge associated
with a limb flare. are summarized. An accompanying fade out of
short-wave radio recepticn occurred, but consurrent observationsg
of solar radio rolse on 45 80, and 175 Mc./s. indicated nou unusual

9




Al. RADIATION FROM THE SUN: Observations

effects. Characteristics o: tour previously observed 1limb flares
are briefly reviewed. {(M.S.C.)

Al-50-10 Royal Astronomical Society. "Meeting of the Royal Astronomical
Society (Mar. 10, 1950],' Obgservatory, 70, 55-62 (Apr., 1950).
(Haterial pertaining to extraterrestrial radio noise on pages 56~57.]

A letter by Bracewel:, outlining observations of solar noise made by
¥11ld and McCready, was summarizei at this mesting by H. W. Newton.
"Dynamic spectra™ of bursts were presented in the iorm of colored
diagrams in which absciesas represent frequencies ranging from 70 to
130 Mc./s., ordinates represent time in seconds, and colors represent
intcnasities. A systematic drift of maximum intensity with time from
higher to lower frequencies was indicated. J. S. Hey, in descriding
observations of a similar nature for frequencies from 50 to 90 Mc./s..
stated that the variation of intensity with time differs for different
frequencies, and that the aspectra of continuous exinsions from
sunspots are much steadier than those of the bursts associated with
flares, (M.S.C.)

Al-50~11 Smith-Rose, R. L. "Solar Noise and lonospheric Fading,"
Nature, 165, 37-38 (Jan. 7, 1950).

Observations of solar noise oun frecuencies of 30, 42, ?73. and 155
Hc./s. were compared with simultaneous recordings of ionospheric
transmission on 18.89 Mc./s. and 191 kc./s. A number of examples
of the accompaniment of a burst of noise by a fade-out of the high-
froquency slgnzl and a marked fluctuation of the low-frequency signal
were found. The most outstzzding occurred on May 21, 1948, when a
low~frequency variation characteristic of interference betwsen the
ground and ionoapheric waves was observed. This effect is attributed
to an increase in ionization density. resulting in a decreasing
equivalent height and an increasing effective retflection coefficiert
of the ionospneric reflecting region. The start of the lonospheric
phenomena on this occasion preceded the burat of solar noise by some
five minutes. The lonospheric records, together with that of the
solar burst on 30 !c./s., are reproduced. (1.5.0.)

Al-50-12 Stanier, H. M. ™"Distribution of Radiation from the Undisturded
Sun at a Wave-length of €0 cm..® Rature, 165. 354~355 (Mar. 4, 1950).

The distribution of radio "trightress® over the undisturbed solar disk
was deduced from chcorvatione withr *twe antennae spaced at geperetionse
up to 365 times tha received vaveiength of &0 centimeters. Circular
symmetry was assumed and contributions from the few sunspote present
at the times of observation were subtractea. No evidence for limd-



Al. RADIATION FROM TRE SUN: Observations

brightening was detected. The intensity was found to drop from center
to 1imb in the ratio 1:0.66, the region outside the vigidble disk
contrituting 30 percent of the total radiation: An eguivalent solar
temperature of 5.4 4 0.5 x 10° °K was derived. (M.S.C.)

Al-50-13 "Une Trédg-Violente Perturbation Solaire" (Section of "Notes
Extraites d!''E, N. S. Physiquet"),. Revue Scientifique, 88, 45
(Jan.--Mar.. 1950).

Astronomers have announced-large sunsposs. We are giving telow the
effective temperatures of the sun, measured, on the wavelength of
1.80 metcrs, at the station of the Service des Recherches de la Marine
at Marcoussis (S.-et-0.).

Date Temperature (in millions of degrees)

8 Yebruary 19 7.5

9 == niad 164

1 J— - 13.5

1N - - 9.3

12 heand ey 160“

13 = - 50

p U - - 133

e Iz S

17 - - 135 (at 107)
13.5 (at 12h)

18 -~ - | 62

19 - -— 33

20 - = 91

The numbers represent a mean of the observations made during two
hours around noon, except for February 17 when we witnessed an
exceptionally rapid drop- It appears that it is a question of a very
violent disturbance. (Reprcduced in full in translation. M.S.C.)

Al-50-14 Wild, J. P. "Observations of the Spectrum of Eigh-Intensity
Solar Badiation at Metre Wavelengths. II. Outbursets,” Aust, J. Sci.
Res. A: 3, 399-408 (Sept., 1950).

Observations of the spectrum of outbursts of soiar radiation in the
frequency range from 70 to 130 Hco/-. are described. In accordance
with Part I (see Al-50-16), an "outdburst® is defined as a burst having
a particular type of dynamic spectrum, characterized by a drift of
spectral features, wiih time, towards the lower frequencies at a
rate of the order cf 4 Mc./s. per second. The obgerved outbursts
have & close connection with sclar flares ani thsir gsophysical
accompaniments. The spectra are tentatively interpreted in tarms
of the motion of a physical agency in the solar atmosphere. The
possitle sdentification of the agency with "surge" prominences and the

11




Al. RADIATION FROM THE SUN: Obeervations

corpuscular streams that cause a type of terrestrizl magnstic storm
is discussed. The evidence 1e quite consistent with the hypothesis
that the agency corresponds to the magnetic-storm particles. (A)

Al-50--15 Wild, J. P. "Observations of the Spsctrum of High-Intensity
Solar Badiation at Meizs Wavelengths. III. Isolated Bursts," Aust.
Jo scio n»o.. Ao 3. 5“1"55? (Dec.n 1950).

Observations of the spectrum of "isolated bursts® of solar radiation
in the frequency range from 70 to 130 Mc./s. are described. Thess
bursts last for a few seconds and have a bandwidth of the order of
tens of megncycles per second. Prior observations indicate that they
are not circularly polarized. They occur sporadically, often in
small groups; many hours sometimes elapse between suvccessive bursts
or groups. Although, in general, their spectra show diverse features,
some of them (referred to as "type III" bursts) are of a distinct type
characterized by a repid drift. with time, of the frequency of maximam
intensity towards the lower frequencies, at a rate of the order of
20 Mc./s. per second. Characteristics of the spectra of type III
bursts are described in detsil. The resulte are discussed and
hypotheses of origin examined. It is shown in particular that
the frequency drift of type III durst: cannot be attriduted to
the selactive group retardation of waves in the solar atmosphere
emanating from a fixed source. The frequency drift may. however,
be associated with the rapid moticn of a source traveling outwards
through the solar atmosphere. (A)

Al-50-16 Wild. J. P., and McCready. L. L. "Observationc of the Spectrum
of High-Intensity Solar Radiation at Metre Warvelengths. 1. The
Apparatus and Spectral Types of Solar Burst Observed." Aust. J. Sci,
Res, A; 3, 387"398 (5993-. 235).

An apparatus for recording the dynamic spectrum of high~intensity
solar radiation (in particular the sudden dursts) in the frequency
range from 70 to 130 Mc./s. is described. The spectra are displayed
on a cathode-ray tube at intervals of about one-~third of a second.
Solar bursts observed with the apparatus were found to have widely
different spectra. However. analysis of a number of durats indicated
the common occurrence of three distinct spectral types. These types
are described and illustrated by samples. One type. of narrow band-
width, was exhidited by short-lived bursts that occur in large mumbers
during vsriods of high intensity ("nuise storms"); these bursts are
presumed to he circularly polarized and associated with sunspots.
A eecond type, characterized by a slow d/1ft of apectral fsatures
towardis the lower frequencies, was sxhidited by sporadic outburats
associated with aolar flares. Other sporadic bursts had diverse
spectra, but some of them conformea to a third spectral type in

()
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Al, BRADIATIOR FROM THE SUN: Observations

which the frequency of maximum intensity drifts rapidly towards
the locwer frecuencies. The result that outbursts seer to exhidit
a distinct type of spectrum is considered to provide a possibdle
means of recognizing these phenomena with certainty. (A)

Al- 50-17 Woolley. R. v. d. R, "Solar Radio Noise Data.® Quarterly
al Union),

Bulletin on Solar Activity (International Astronomic
No. 89, 126-130 (Jan.-Mar., 1950); No. 90. 150-154 (Apr.-June. 1950);
Fo. 91, 176-180 (July-Sept.. 1930): No. 92, 192-195 (Oct.--Dec., 1950).

(1., "Flux"; 2. "Polarisation®; 3. "Variability®™; 4. "Outstznding
Occurrences.")

The following data on solar radio roise during the year 1 are tab
lated: daily medians of flux in units of 10722 watt =.”< (c./s.)”
daily medians or means of the sense and percentage of polarization.
daily indices of variadility. and characteristics of outstanding
vccurrences. The observations were contributed by eight observing
stations, operating on a total of thirteen separate frequencies in
the range from £2 to 2800 Mc./s. {K.s.C.)

See also: A2-50-02, A2-50-04, A2-50-10, A2-50-15, M-50--01, --50-03,

M-50-04, M~50-05, M-50-~-08, M-50-09. B-50~10. and R-50-13.
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Part 2.

SECTION A

RADIATION FRCM THE SUN

Theories and Interpretations




A2. BRADIATION FROM THE SUN: Theoriec and Interpretations

A2-50~01 PBalley, V. A. "The Growth of Circularly Polarized Waves in
the Sun'‘s Atmosphere and Their Escape into Space," Phys. Rev., 78,
4281443 (May 15. 1950).

The theory (see A2-48~01 and A2-48-02) of plane waves in an ionized
medium pervaded by static electric and magnetic fields is ehown to
predict wave amplification, and consequent electromagnetic noise, in
certain frequency bands. It is then developed in detail for tha case
in which the static fields are both parallsl to the direction of wave
propagation and the perturbations are tranaverss to this direction.
It 18 shown that for any given frequency and electron drift welocity
there are two trios of sucn waves, B} and E; waves, all circularly
polarized; the Ej and B, waves are oppositely polarized. It 4s found
that any transverse perturbation temporally prescribed at a given
plane can be split up into two such triocs shich can then be considered
independently. HNecessary and sufficient conditions are then found
under which a growing flux of ensrgy carried by By or E; waves can
pass normally through the boundary between two different ionized
mediums. The theory is applied to show that under simple hypoiheses
about the drift of electrons in the atmosphere above a large sunspot
strong circular waves can arise by growth of random transverse
perturbations and can then escape from the sun. The consequences
of two suck hypotheses are compared with known observatiocns of
solar nolse and used to interpret them. It 1s concluded that the
general hypothesis that electrons in a sunspo! have a drift motion
leuds to results which are in good agreement wiih many facts adbout
strong solar noise and which do not disagree with any others. T.e
ultimate intensity which a growing perturbation can attain is also
discussed. (A)

A2~50--02 Bailey, V. A., and Landecker, K. "Electro-Magneto-Ionic
Waves.® Nature. 166. 259-261 (Aug. 12. 1950).

The general theory of plane slectromagnetic waves in an ionized
medium pervaded by static electric and magnetic fields (see A2--48-03.
A2-48-01. and A2-48-02) indicates that there are several frejuency
bands in which strong electromagnetic noise can be generated by the
growth of waves from small random perturbatiorns. The existence of
such bands was verified in a series of experiments with discharge
tubes having various arrangements of electrodes, and containing

pressures. When a uniform magnetic field of more than 10C gauss was
applied along the axis of a tube, two or three of the three expected
noiss bands always appeared; their characteristics are described and
iliuatrated by curves of noise intensity az a functica of froguendy.-
Observations made on a thyratron tube in a magnetic field which
was applied transversely tu itlic curren, werc also in agreement with
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the theory. The experiments demonstrate the value of the theory in
predicting new phenomena and supply a rough model of a sunspot
emitter of enhanced solar noise. (M.s.C.)

A2-50-03 Buneman, O. M"Generation and Amplification of Waves in Dense
Char§od Beams Under Crossed Flelds," Nature, 165, 474-476 (Mar. 25,
1950).

By the use of plane electrodes without ruscnators or corrugations, a
dense beam of charged particles may be made to produce oscillations
gimilar to those in magnetrons; the process is purely electro-
static and can occur at low fields and low frequencies. Tue conclu-
sions of a theoretical study of this phenomsnon are discussed and
expressions are given for the electric field distribution, the
transverse particle-velocity distridbution, the wave valocity along
the beam, and, in the case of a feedback system, the resonance
frequency and amplification. The system may have value as a simple
gensrator or amplifier for microwaves and the mechanism may possidbly
explain the production of solar noise. (¥)

A2-50~04 Denisse, J. F. "Contribution a l'étude des fmiaaions Radio-
électriques Solaires," Annales d'Astrophysique, 13, 181-202 (Apr.-
June, 1950).

The essential characteristics cf the solar radio-freaquency emissions
are described, and the various theories which have been proposad
in order to explain them are reviewed. On the basis of assumed
digtributions of the temperatur:e and electron density in the solar
atmogphere, the emission cf the quiet sun on various radio frequencies
is calculated. The theoretical results compare satisfactorily with
experimental data for the corona., and confirm its high degree of
axcitation. Interpretation of the chromospheric emissions on wave-
lengths of 1 to 25 centimeters, however, reguireas the temperatvre of
the lower corona to ve very much less than that deduced from opt!cal
measurements. The slow fluctuations of intensity on wavelengths of
the order of 10 centimeters are explained by the gyromagnstic effect
associated with the magnetic fields of the sunspots. The observed
emigsion, which is proportional to the area of the spots, correepondg
in ther neighborhood to a coronal temperature exceeding & x 10
degrees. Other variations of intensity are of two types, those wkich
are associated with variationa in the topography of the spots and
those which are associated with flares. On the short wavelengths,
the latter probably originate from temporary increases of electron
temperature, while ior the longer wuvelengtls an explaunation involving
the moticon of jets of ionized particles in the solar atmosphere
#56Ts =cre plausible. Prominences undoubtedly influence the radio-
frequency radiation dbut their effect 1s difficult to evaluatei
(A; M.S.C.)
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A2-50--05 Denisse, J. F. "ﬁmissions Radioélectriques d!Origine Purement
Thermique dans les Milieux lonisés," Journal de Physique et le
Radium, 11, 164-171 (Apr., 13850).

This study of the emission of radio-frequency waves by ionized
mediums is restricted to emissions of purely thermal nature, i.e., to
emissions by "hyperbolic" transitions and to gyromagnetic emisaions
which occur in the presence of a magnetic field. In the calculation
of the coefficient of emission, the classical and gquantum points of
view have been combined; the resulting expression is more general
than those which have been given previously and is valid for all
cages. The absorption calculeted by Lorentz is shown to be identical
with the absorption which results from hyperbolic transitions, and
this identity permits a study of the influence of the index of
refraction of the medium on the emissions by hyperbolic transitions3
(4; M.S.C.

A2-50-06 Jaeger, J. C., and Westfold, K. C. "Equivalent Path and
Avsorption for Blectromagnstic Radiation in the Solar Corona," Aust.
J. Sci. Reg. A, 3, 376-386 (Sept., 1950).

The trajectories, equivalent path, and atsorption of rays in the
solar corona have been calculated for frequencies ranging from 20 to
100 Mc./s., possible magnetic fields being neglected and spherical
synnetiry assumed. The double-humped dburst of solar noise 1s inter-
pretad to Ve the superposition of a direct and an echo signal, and
inferences concerning the pnsition of its source, expressed as height
in the corona and location on the solar disk, are made. (a)

A2-50--07 Korff, S. A., and Beers, Y. "The Solar Atmosphere and the

Origin of Radiofrequency Radiation.® JPhys. Rev.. 80, 489-490 (Fov. 1,
1950).

Attention 18 called to three physical considerations pertinent to the
interpretation of measurements of solar radio noise: (1) the gun's
atmosphere 18 not in equilibrium; (2) radiation pressure is more
important than thermal collisions in supporting the outer atmosphere;
(3) no direct physical significance can be attachsed to the equivalent
noise temperature. (M.S.C.)

A2-50-08 Fwal, Bernard. "les Ondes Electromagnétiques, Emiges par les
Protons Rapides dans les Champs Hagnétiques Intenses, et la Corréla-
tion entre le Rayonrnement Cosmioue et les Bruits Radio-Electriques du
Sole;l ¢t d2 la Galexls,” Comptes Beunduy, 231, 1057-1055 (Hov. 313,
1870).

The classizal thecry of the radiation of a charged particle in a
mrgnetic field indicates that, in fields of the order of 103 to 10%
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gauss, protons of 16% to 1010 ¢V radiate in the meter and centimetar
band. It therefore gseems possible to assoclate the solar and gaiactic
radio noise with the acceleration of cosmic rays in sunspots and in
“"starspots.® (A: M.S.C.)

A2-50~-09 Malmfors, K. G. ®Unstable Osciliations in an Electron Gas,"

Arkiv for Fyseik, 1, Part 6, 563-578 (1950).

A system of electrons, all of which move with the same velocity
perpendicular to a magnetic tfield. is shown to be unstable., Small
primary distortions are rapidly amplified and give rise to izrge
dengity variations accompanied by electric fields within the electron
gas and by the emigsion of electromagnetic radiation. This type
of process may be the source of the obsarved solar and galactic
noise. (M.S.C.)

A2-50-10 Piddington, J. H. ®The Derivation of a Model Solar Chromosphere

from Radio Data," Proc. Roy. Soc. A, 203, 417-434 (Oct. 10, 1950).

An empirical relationship between the equivalent black--body tempera-
ture of the sun's disk and the radlo frequency 1s derived. The
formula is applicable for frequencies between adbout 60U and 24,000
Mc./s. An expression for the absorption coefficient of radio waves in
the solar atmosphere is developed so that, by Kirchhoff!s principle,
it 18 possidle to determine the emission from each level and hence
the overall emigssion in terms of knowa or assumed conditions. The
coronal and chromospheric components cf radiation are separated end
their distributions over the solar disk are aetermined tneoratically.
The concluriops are compared with experimental results and found to
be in sufficiently good agreement for the present purposes. From
the reduced radio data an equation 18 derived relating the optical
depth of a given level in the chromosphere with electron temperature
at that level. Opticsl deptr may be expressed as a function of
electron temperature and densiiy so that ths squaticn may be used te
check the validity of any proposed model chromosphere. By combining
the radio results with optical data in the form of intensities
of spectrum lines at various levels, a determination of electron
density and temperature over a range of levels from adbout 5000 to
15,000 kilometers 18 made. The radio results are difficult to
reconcile with Redman's estimate of an electron temperature of
30,000 °K at 1500 kilometers. A marked departure from conditions
of hydrostatic equilibrium 41s indicated. (A)

A2-50-11 Smerd. S. F. "Radio-Frequency Radiation from the Quiet Sun,"

Aust, J. Sci, Reg. A, 3, 3459 (Mar.. 1950).

The equation of transfer of radiation is used in a ray treatment of
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radio-frequency raciation from the solar atmosphere in the absence of
solar activity. The chromosphere and the ccronz are represented as
regions of uniform temperature. However, a range of temperatures is
considered in order to allow for uncertainties in the temperature
distribution in the solar atmosphere. The intensity diatridbution
across the solar disk is gshown to depend significantly on the coronal
temperature. Both 1limb-brightening and limb-darkening can occur but
are appreciatle only when the corona is uptically thin. yet not
transparent. A measure of the size of the radio-frequency disk is
ohtained in terms of the size of the optical disk. The apparent
texperature 18 found to reach a maximum as a function of frequency for
each coronal temperature ad as a function of coronal temperature for
each frequency. Within the limits of experimentai error all observed
apparent temperatures fall within the range of thezfetlcal valuea
corresponding to chromospheric temperatures from 10% to 3 x 10% °x
and coronal temperatures from 2.5 x 105 to 3 x 10°% °K. The eflects
of a possible general magnetic field of the sun are estimated in
selected cases and found o be small 1in relation to thosa dne to the
uncertainties in the temperature of the solar atmosphere. (4)

A2-50-12 Smerd, S. ¥F. "The Polarization of Thermal °Solar Noise' and a
Determination of the Sun’s General Magnetic Pleid.® Amst. J. Sci.
Res. A, 3. 265-273 (June, 1950).

The equation of tranafer of radiation and the magneto-ionic theory
are used to derive expressions for the degree of polarization of
thermal solar noise due to a general magnetic field of the sun.
In particular. the net polarizatior of 600-megacycle radiation
corregpording to the maximum pnase of the eclipse of November 1. 1348.
as gseen from Melbourne. Victeria. i1s evaluated theoretically and
compared with observational evidence. This leads to an upper limit
of 1. gauss for the surface field-strength at the solar poles at
the time of observation. (A)

A2-50 13 Smerd. S. ¥. "A Radio-Frequency Representation of the Soiar
Atmogphere ™ Proc. 1. E. E. III. 97, 447-452 (Nov., 1950).

A coliection of solar data, derived from optical odbservations and
originally cowpiled for use in atndies of golsr noise. is presented.
An elementary description of the solar atmosphere is followed by mean
values of the eleciron density, electron temnperature, and magnetic
f1eld as functions of height in the chromogphere and corona. An
agssumed gencral magnetic field, and magnetic fields due to sunspots.
ars szzh *reated. The data are finglly preganted in terme of plnema,
gyro. and collision frequencies. alli of which are fundamsntal to
the magneto-ionic theory. Levels ¢f zero refractive index and
their significance are discusseu, anl the effect of prominsnces is
considered. (4)
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A2-50-14 Twiss, R. Q. "On Bailey's Theory of Growing Circularly Polar-
1zed Waves in a Sunspot," Phys. Rev., 80, 767-768 (Nov., 15. 1950).

Bailey's theory (see A2-50-01) of the amplification of circulariy
polarized waves in an lonized medium is criticized. Conditions in

the sun are such that this theory appears uratle to account for the
observed noise from sunspots. {M.S.C.)

A2-50-15 V¥aldmeier, M., and Muliar. H. "Die Sonnenstrahlung im Gebiet
von A = 10 Cm.," Zeitschrirt fur Astrcphysik. 27, No. 1, 58-72
(195¢).

The solar radistion on a wavelength of 10 centimeters consists of two
componenis: a radistion of constant intensity arising from the
chromosphere and the corona, and a radiation of variable intensity
showing a close correlation with sunspot numbers. At times of
high solar activity th» two components are of about equal intensity.
The variadle component 18 interpretsd as thermal radiation of the
so-called "coronal condensations," regions of exceptionally high
electron density around sunspot groups. (4)

A2-50-16 V¥Westfold, K. C. "The Refractive Index and Classical Radiative
Processes in an Ionized Gas," Pnil. Mag.. 41, 503-516 (June, 1950).

The role of the refractive index in the classical theory of radiation
in an ionized gas is investigated. The Lorentz formula for the
macroscopic absorption coefficient is recovered from microscopic
considerations, and the heuristic modification of the formula fuvr the
emigasivity obtained in & previous paper Lsee A2-49-13] 18 justified.
The consequent modification of the free-free transition provabilities
is indicated. (A)

A2-50-17 Woolley, R. v. d. R., and Allen, C. W. "Ultra~-Violet Emission
from the Chromosphere,* M, N., 110, No. 4, 358-372 (1650).

A model of the aguiet chromosphere is constructed which gives as
good a fit as found possible to data from eclipse observations
and to observations of solar radio noise and of the ionosphers,
everytning teiung taken et minimm solar disturbance. The madel has
spherical symmetsry and a single value of the kinetic temperature
at every height. In the model there is a sharp division between
the lower chromosphere, at heights below 5000 kilometers. in which
the tempersture 2g 50400, cond the upper chremosphere in which the
texcperatuvre ascends at first very raEidly. It is ostizated that
the chromosphere emits about 7 x 1014 quanta capable cof 1onizinﬁ
terrestrial gases per square centimeter per sccond, of which 6 x 10!
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arc emitted in line spectra of ions such as 0 VI, OV, NV, etc.,
and the remainder in the Lyman corntinuwi ¢f ¥. About half the qua:nta
lave an energy greater than 13,0 volts. and are therefore capable
of tonizing 0 to % in the ionosprere. The energy is supplied b;
conduction inwards from the corona. (Aj

See also: Al-50-14, Al-50-15, M-50-01, M-50-10, R-50-10, R-50-13. and

R-50-14.,
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B}=50-01 Allen. C, W., and Gum, C. S. "Survey of Galactic Radio-Koise
at 200 Mc/s.," Aust. J, “ci. Res. A, 3, 224-233 (June, 1950).

A survey of galactic radio noise on 200 Nc.ls. has been made for the
region of the sky south of declination +45°, Results are expressed
graphicaliliy in watts m,” (c./t. -1 ateradian -1 the maximm value
being 20 x 10721 vatt m."2 (c./s.)~1 lteradian‘i at galactic lati-
tuds =3° and longitude 322° Corrections have been mads for the beam~
width of the antenns. No measurement has been made of the residual
intensity from the coldest parts of the sky (the galactic poles) and
this quantity, when known, shonld te added to the results quoted.
The galactic noise provides a psrmanent and convenient standard for

solar noise measursments, and its intensity for this purpose is
evaluated. (a)

B1~-S0-02 Bolton J. G., and Westfold, K. C. "Galactic Radiation at Badio

Prequencies. I. 100 Mc/s. Survey," Aust. J. Sci. Res, A, 3, 1%-33
(Mar., 1950).

A survey of galactic radiation on & frequency of 100 Mc./s. 1is
described. An antenna array with a 17-degree beamwidth, on an
equatorial mounting, was used to plot the distriduilon of intensity
over the section of the celestial sphere between declinations +30°
and -90 The method of eliminating the effect of the pelar diagram
of the antenna from the observations is descrided, and the final
distridution, expressed in terms of equivalent black-body temperature,

is presented in galactic coordinates on a series of equal-area
charts. (A)

See also: B2-50-01, B2-50-02, B2-50-05, and M=50-01.

27




SECTION B
GENERAL GALACTIC RADIATION

Part 2. Theories and Interpretations

i S

e P



B2. uERZRAL GALACTIC RADIATION: Theories and Interpretations

B2~-50-01 Boltoa, J. G., and Westfold, K. C., "Structure of the Galaxy
and the Sense of Rotation of Spiral Nebulae," Nature, 165, 487-488
(Mar. 25, 1950).

The distribution of the intensity of galactic noise over the entire
ceiestial sphere has been determined from surveys by the authors (see
Bl-50-02), by Hey, Parsons, and Puillips (see B1-48-02), and by
Reber (see B1-44~01), on frequencies of 100, 64, and 160 Mc./s.
respectively. After corrections are appliad for the intcs=cs discrete
sources in Cygnus and Cassiopeia, the resulting distribution along
the galactic equator shovs an extended principal maximum in the
direction of the galactiz center and a sharp secondary maximum in
Cygnus. The otgervations place the sun in or rear a spiral amm
which extends from Carina to Cygnus, and appear to indicate that
the sense of rotation of the galaxy 1s that of a spiral unwinding.
[For a more detailed account see B2-50-02.] (M.S.C.)

B2--50-02 Bolton, J. G., and Westfold, K. C. %"Galactic Radiation at Radio

Frequencies. III, Galactic Structure," Aupt. J, Sci. Res, 4, 3,
251-264 (June, 1950).

The structure of the galaxy is investigated on the assumption that
the intensity of the galactic noise in any direction is a measure of
the spatial extent of the galaxy in that direction. The analysis of
surveys of galactic radiation on several radio frequencies indicates
a primary maximum in the direction of the galactic center, and a
sharp secondary maximum in Cygnus. The observations lead to the
conclusion, consistent with optical evidence, that the.sun 1s in
or near a spiral amm which opens outward in the direction from Carina
toward Cyzgmus. The sense of rotation of the galaxy 1s deduced to bde
that of a apiral unwinding, a result in agreament with the theories
of Lindblad and Milne. A possidble. approximately ellipsoidal. shape
for the nucleus of the galaxy is derived. (M.S.C.)

B2.-50-03 Kiepenheuer, K. C. "Cosmic Rays as the Source of General
Galactic Radic Bmissicn,” Dhys. Rev.. 75, 738-739 {Aug. 15, 1950).

Flectrons in the general cosmic radiation of ti.e galaxy may be
expected to radiate electromagnetic energy by reason of their motions
in magnetic fields in interstellar space, and ara proposed as the
source of the galactic radio emission. The intensity of the emission,
predicted on the basis of reasonable assumptions concerning the
thickress of the emitting layer and the density and energlies of the
electrons concernsd, agrecs in ccder cf magnitude with the chserva-
tions of Hey. Parsons, and Phillips. TFermi‘s hypothesis that cosmic
rays and galactic matter have uore or legs the same distribution is
supported. {M.S.C.)
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B2-50-04 Kiepenheuer, K. O. "[Abstract:] Cosmic Rays and Radio Astron-
omy," Astronomical Journal, 55, 172-173 (Oct., 1950).

The hypothesls that slectrons in the general cosmic radiation of

our galaxy ars the source of the galactic radio emission is proposed

and discussed. [The treatment is very similar to that ia 32-50-03.3
(M.S.C.

B2-50-05 Williamson, Ralph E, ™Concerning the Source of Galactic Radio
Noiao.” J. °“. A. §. g.. u‘h 12"16 (J&no-rebo. 1950).

The hypothesis that the radio-frequency radiation of the galaxy
is caused by free-free transitions of electrons in the field of
interstellar protons is tested by a method which is independent of
the absolnte intensities of the signals. From observed valucc of the
range of galactic latituds within which the intensity exceeds one~half
its maximum value, the opacity 1s calculated for six frequencies
ranging from 20.8 to 480 Mc./s. An empirical dependence of opacity
on (irequency)” -7 s deduced, whereas the theory of free-free
transitions predicts a proportionality to (frequency)~ 0, (M.S.C.)

!

See aizn& A2-50-05, AZ-50-08, A2-~50-09, A2-50~16, Cl-50~04, M=50-01,
50=07. and R-50-13,

W
»




SZCTION C
RADIATIOH FRC4 "DISCRETE SOURCES"

Part 1. Observations

e e E——




RADIATION FRON “D]SCAETE SOURCES®
SUFPLEMENTAAY SWL!AtY OF JLSEZAVIO TAVELENGTAR®

Bave- Fraquency
(Me./9.)

lecgth

1.4 ».

1.9

7.5

300

15C

1004
904

LI

40 4

30 9

__C C. 8. 1. &. 0., Austrslls........

Australis
| " Cavenlish Laborstory, Grest Bri

Cavendish Laborstory, Great Braitalf....ceeeessscsssscsscssssssssssssssssssssssssli=Omdd

Jodrell Bank Experiment Station, Gr

[ C. 8. I. K. O., AMItPALLBccstceerccsscroscssnssonsssssssnns.soosssssnssnsssnsssCle50-08

= C. 8. 1. &, 0.,

——=— Jodreli Bank Experiment 5tation, Grest Britelfi..eeccsccsecsssorsocssssossssesesCle

Co 8. 1. He Ouy AUBEPAILIB.ccssessosscsssssscssvssssssssssssssssssssssssssesssssCleJO00

=== Cavendish latorstory, Greet Britaif..ccccccssssss.Cl-50-02, C1-5C-03, C1-50-C%, R-50-13

[ C. 5. 1. R. O,y AePPallB.cccrcrecccssntcccsccccnsscsnncssssssensseessClaf0-06, B-50=-00

® Por sxplanation see pags 3.

........................................Cl-;g:“
+ot1=50-02, Cl-50-0}, C1-50-04, C1-50-0%, R- é;




W TRV T g TR e

[ a0 o SRR T

Cl. RADIATION FROM "DISCRETE SOURCES": Ovservations

C1-50-01 Brown, R, Hanbury, and BEazard, C. "Radio~Frequency Radiation

from the Great Nebula in Andromeda (M.31)," =HNature. 166, 901--902
(Nov. 25, 1950).

The results of an experiment to detect radiation from the Andromeda
Nebula on a frequency of 158.5 Mc./s. arc reported. The measurements
were made with a paraboloid antenna having an aperture of 218 feet, a
focal length of 126 feet, and a beamwidth of abougmz°. A localized
source of radiation at right ascension O 40" + 2" and declination
+40° 55° 3 20! was found:; its dimensions ara 45! + 10% and 25' + 10¢
along the right ascension and declination arxes respectively, and its
effective black-body temperature is of the order of 1000°. The
combined evidence indicates with hign probability that the observed
source is the Andromeda Nedbula, and is comparable, so far as radio
emission is concerned, to our own galaxy. (M.S.C.)

C1-50-02 Royal Astronomical Socisty. "Meeting of the Royal Astronomical

Society [May 12, 1950]," Obvservatory, 70, 129-138 (Auvg., 1950).
LMatirial perteining to extraterrestrial radio noise on pages 135-
138.

An account of recent work on radio astronomy at the Radiophysics
Laboratory in Sydney was presented by J. G. Bolton. [(M.] Ryle
repcrted new information concerning the fluctuations of the radiation
from discrete sources in the galaxy: some of the fluctuations show a
diurnal variation on wavelengths of 3.7 and 6.7 meters, and originate
from diffraction caused by regivas of irreguler ionization in the
F-layer of the ionosphere. [For a detailed account see CL-50~03.]
A now diffra~tion theory of scintillation, described at this meeting
by [c. 6.] Little, predicts the occurrence of radio scintillations
if elactron clouds which extend over a few kilometers and differ in
refractive index from the surrounding ionosphere by less than 1 in
1000 are present. (M.S.C.)

C1-50-03 Ryle, M., and Hewish, A, M"The Effects of the Terrestrial

Ionosphere on the Redlo Waves from Discrete Sources iz the Galaxy."
M. ., 110, No. &4, 381-394 (19%0).

Obgervations of the discrete sources of radic waves in the galexy
have shown the existence of iriregular refraction processes in the
terrestrial ionosphere. These irrogularities cause rapid fluctuations
in the intensitr of the radiation at the grcund, while observations
with antennas of high resolving vower have shovn, in addition, that
the apparent position of a source may sary irreguliariy vy 2 ur 3
zinntee of arc, The {ncidence of these irregularities shows a marked
diurnal variation having a maximum at avout 01P 00® 1ocal time.
It does nov seem possible to account for the ‘rregulurities in the
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ionosphere in terms of solar emissions, and an alternative mechanism
is proposed which i{s based on the interception of interstellar matter
moving under the gravitational attraction of the sun. If this
hypothesis 18 correct, furtner sxpsrimente may provide information
of interest in theoriss of the accreticn of mattsr by the sun. (4)

€1-50-04 Ryle, M., Smith, F. G., and Elsmore, B. "A Preliminary Survey
of the Radio Stars in the Northern Hemisphere," M, K., 110, Fo. 6.
508-523 (1950), and srrata, 111, Ko. 6. 641 (1951).

Obgervations Lon a wavelength of 3.7 meters] with an interferometer
of large resolving power have made it possible to locate 50 discrete
sources of radio waves in the northern hemisphere; their positions
and intensities (which cover a range of 74 in apparent magnitude)
are given, The positions of the more intense of these "radio stars"
can be determined with an accuracy of about 5!, but most of them can
only be located to within 1°. The angular distributior. of the radio
stars, unlike that of the general bdackgroynd radiation, shows nc
concentration in the galactic plane; this result suggests either that
they are at distances small compared with the dimsnsiors of the
galaxy, or that they are situated outside the galaxy. While there
is evidence that a few of the weakest radio stars represent the total
"background” radiation of some of the nsarest extragalactic nebtulase,
it 1s concluded that the majority of the radio stars must be situated
within the galaxy. Estimtes of the relative intensities of the radio
stars and of the background radiation have suggested that they are
distrituted throughout the galaxy with an average population density
conparable with that of visual stears. Attempts to identify the
radio stars with various types of visusl body have been unsuccraefnl:
it is therefore concluded that the radio star represents a hitherto
unobserved type oi stellar body which is distrituted widely thraghout
the galaxy and is equally numeroua in other spiral nebulae. (4)

C1-50-05 Smith, F. G.; Little, C. G., and Lovell, A. C. B, "Origin of
the Fluctuations in the Intensity of Radio Waves from Galactic
Sources." Nature. 165, 422-424 (Mar. 18, 1950).

The radio emissiors of the svurces in Cygnus and Cessiopeia were
observed on a wavelength of A.7 meters with two spaced receivers
operating simultaneously at stations separated by distances up to
170 kilomete rs. Rapld fluctuations, involving variations of intensity
both above and below the mean level, occarred on many nights. They
showad no detailed correlation when the receivers were separated by
nore tran 20 kilometers, and were probabliy caused by diffruction in a
comparatively local region. Occasional ®"bursts," characterized by
large amplitudes ard by durations of 10 to 20 seconde., were weil
correlated even when the receivers were widsly geparatea, and appear
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to have resunlted f:om genuine variations of the emission of the
sources. Similar exgeriments on a wavelength of 3.7 meters were also
performed. When trpe receivers were separated bdy a distance of
210 kilometers, the radiation on the shorter waveienzth was generally
fouad to be either uateady at both sites, or fluctuating at both
sites, the fluctuations in the latter case being uncorrelated.
For = separstion 0¢ 100 meters the correlation wae complete, while
fo1 a separution of 3.9 kilometers the correlatfon was incomplete but
high, and variadble in amount. The phase reversai of an appreciadle

fraction of a Fresnel zone by localized changes in the refractive -

index of the ionosphere is a possidle mechanism for the produciion
of the observed fluctuations. (M.S.C.)

Cl- 50-0¢ Stanley, G. J., and Sles, O, B, "Galactic Radiation at Radlo

Yrequencies. II. The Diacrete Sources," Aust. J. Sci. Res. A, 3,
234~250 (June, 1950).

An account of observations on a number of discrete sources of radio-
frequency radiation is given, together wiih u brief description of
the observational techniques used in the detection of these sources,
and of the nethods employed to determine their positions and angular
extent, Roise spectra of four of the more intense sources have been
measured over a frequency range of 4O to 160 Mc./s.; in three cases
the change of intensity with waveleng‘h is found to be greater than
that of the background continuum, and in one case less. Two of the
sources have been provisionally identified with astronomically rare
objects, the Crab Nebula and NGC 5128. Finally, the short-perisd
fluctuations in the intensity of some of the sources, notably that
ia Cygmus, are discussed. Evidence here presented sugsests, contrary

to previous views, that these fluc‘uations are of terrestrial rather
than of extraterrestrial origin. (&)

See also: M--50-01 and R=-50-13.
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C2. RADIATION FRQM "DISCRETE SOURCES": Theories and Interprstations

C2-50-01 Alfvén, H., and lerlofscu, ¥. "Cosmic Radiation end Radio

Stars," Phys. Rev,, 78, 616 (June 1, 1550).

The production of the emission of radion stars, such as the source
in Cygnuse, is attributed to cosmic-ray electrons in the "trapping
f£i8lds" of stars of low visual luminosity. For the smission cf
meter waves, the requirec magnetic field is about 1C0 times as great
as ths astimated strength of the suan's trapping fleld., This indicates
that the radio star shculd be situated in an interstellar cloud
whose relative motion is rather rapid. (M.8.C.)

C2~50-02 Menzel, Donald H., aad Crowley, Daniel J. "Point Sources of

Radio Noise," Nature, 165, 443 (Mar. 18, 1950).

The assumption that the intense point sources of radio noise have
a galactic or stellar nri:in fa‘ls to explain: (1) treir widely
scattered distribution on the sky, and (2) tne enormous rates at
wnich they radiate if tne; are a2t stellar aistances, A wossible
alternative interpretation is that the radiutions emanate from glaat,
long-perind comets whicn aosord solar ultraviolet and X- radiation
and convert it, perhaps by plasma~type oscillations, to radio noise.
The detection of measurable parellax would prove tnat the sources
are part of the solar system. (M.S.C.)

C2-5C-03 Shklovsky, I. S. "On the Possibility of the Determination of

the Distance of *he 'Point' Sources of Galactic Radio Radiation® [In

Russian], Doklady Akademii Nank S, S. S, B,, 73, No. 3, L79-481
(1950).

A method is developed for determining the distances of the "point"
sources of galactic radlation by analysis of the real fluctuations
of intensity on different wavelengihs, (P:L.J.Goodlet)

See also: Cl-50-02, Cl-50-03, Cl-50-0':, Cl-50-05, C1-50-06, and R-50-13.
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D. RADIATION FROM THE MOON

D-50-01 "In Yocus," Skv and Teleacape, 9, 5. and cover photogreph

on page 49, (Jan.., 1950).

A radio telegcope with a parabolic reflector 30 inches in diamater
wvas used to observe tne temperature of the ®oon on a wavelength
of 1.25 centimeters during the two lunar sclipses of 1949. This
ingtrument, which was developed by the Ccllins Radio Ccuwpany and is
here pictured and described, can detect a variation in temperature
of approximately one degree centigrade. There was no significant
chenge in the chgerved radio temperature of the moon during totality,
a result which aupports the conclusion that the moonfs sur’ace
material 1s fine dust. The observations were made under the direction
of W, W, Salisdbury and communicated by D. 0. McCoy. (M.8.C.)
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M=50-01 Australian Natioaal Committee of Radlo Science, U. R. S. I.

"Summary of Proceedings of Australian Rational Committee of Radio
Sclence, URSI, Sydney, January 16-20, 1950, J, Ge-phys, Reg.,
55, 191-210 (Juns, 1950). [Mzterial pertaining to extruterrestrial
radio nolse on pages 198-209.)

Abstraects of thirty-three papers, of which wore than one-third psrtain
to extraterregtrial radio noise, are given, and the discussions which
followed their oral presentation are rsporied. Among the pavers
sumarized are the following: "Ths Origin of Galactic Rnldio-Frequency
BRadiation,”™ by J. H. Piddington; *Some Characteristics of Non-Thermal
Solar Radiation at Metre Wavelengths,"™ by Rudby Payne-Scott; *Inter-
national Co-operaticn and the Publication of Solear Radlo-Noise
Information,” by C. W. Allen: "Proper Flelds for Badlio Astronony,“ by
J. L. Pawsey; "The Growth and Escape of Plane--Polariged Waves from the
Neighbourhood of a Bipolar Sunspot,” by R. F. Mullaly; and aiditional
papers by J. G, Bolton, C. W, Allen, S. F. Smerd, W. X. Christiansen,
J. C. Jaeger and K, C. Westfold, J. P. Wild, and V. A. Bailey, on
subjects which are discussed in more detail elgewhere [ see esnecially
Al-49-02, Al-50-1%, A3-50-15, Al-50-16, A2-50-02, A2-50-06, A2-50-11,
Bl-50~01. B1-50-02, B2-50-01, B2-50-02, and Cl-50-05.]  (M.S.C.)

M-50-02 Broxon, Jamss ¥,, and Boehmer, Howard W. "Cosmio-Ray Intensity

Following a Solar Flare," Phva, Bev.. 78, 411-414 (May 15, 1950).

Continuous recordis of cosmic-ray intensity, msasured by a heavily
shielded, high-pressure ion chamber, show no unngual occurrences on
May 10, 1949, at or near the time of an intense solar flars of
importance 3+. The flare was accompanied by bursts of solar nolse
{see A1-49-18) and was followed by an intense magnetic storm. On
May 12, at ths peak of the magnetic storm, the intensity oif ihne
cosmic radiation decreased by about 1.5 percent. (M.5.C.)

M-50-03 Buresu, B. "les Renforcements Brusques des Ondes Tres Longues,"

Proc. Phys. Soc. B, 63, 122-126 (Feb. 1, 1950), abstracted in French
o1 page 147 of same isgue.

Ennancements of the mean level of atmospherics on a wavelength
of 11 kilometers have bean associated with other phenomena such
ag simultaneous fade~outs of the field intengity of stations on
decamstric wavelansths, perturbtations of terrestrial magnetism,
or Wolf mumbers relative to solar activity. A search was recently
mades for occasions on which tha association between the different
phenomena is not so closes. The fasde-out on short waves 18 some—
times vreceded by & trief enhancement which is probably dae to the
reception of radio-frequency radiation from the sun. Examples of
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this phenomenon occurred on February 8, 1946, December 25, 1948,
April 5, 1949, and May 7, 1949, (A; M.S.C.)

M-50-04 Cottony, Rerman V. "Radio Noise of lIorospheric Origin,*

Science, 111, 41 (Jan. 13, 1950).

Kumerous occurrences of sustalned high-level noise have been detected
in the course of cosmic noise measurements made with broad-beam
antenzus operated on frequencies of 25, 30, 75, and 110 Mc./s.
A golar radiometer equipped with a 25-foot Wurzturg parabola and
adjusted to a frequency of 5O Mc./s. was in one instance employed to
investigate the source of thi: noise. The radlations were found to
come not Zrom the sun bLut from the entire sky, a result suggesting an
origin in the outer atmosphere of the earth. No unusual disturtances

were detected with a solar radiometer opsrated simultaneouvsly on
1480 Hc./s. (“.s.c.)

M-50-05 Covington, A. E. "Microwave Sky Noise,* J. UJeophys. Res.,

55, 32-37 (Mar.. 1950).

Two radiometers with separst~ antennas, one directed toward the zenith
and the other directed toward the sun, have been used simultaneously
for the measurement cf microwave radiation. Intense bursts of the
radlation from the zenlth as well as small fluctuations below and
above tre gensial eky levsl have occurred in aasociation with certaln
geomagnetic dieturbances. Exemples which took place on June 20, 21,
aad 22. 19“6. M&rCh 27 and 28. 19“’70 Apl’il 23. 19“?0 M&y 21. 19’4?.
and August 4, 1948, are described. Such pneuvména are now believaed
to occur less frequantly than was previously implied (in u—u?-oz)s

{(M.S.C.: A)

M-50-06 Gutmantsev, G. G., ani Ginsburg, V. L. "On the Diffraction of

Solar and Cosmic Radio Radiation on the Moon" [ In Russian), Zhurnal
Zksperimentallnol 4 TeorsticheskoY Fiziki, 20, No. 4, 347-35 (19503.

A prodblem of -adio astronomy, namely the comparatively low angular
resolving powsr of recelving systems, whether operated with single
or spaced antennas, is discussed. In the best of cases, i.o., with
an antenna ralsed to about 1.9 kilometers above ground or sea level,
the geparation obtainable 1s about 3!, which 1s quite insufficiert
to localize the origin of an individual noiee signal. For example,
in the case of a certain nevula of dimensions of the order of 5i,
it 1s impossible to say whather the noise is due to the uviula &as
a whole cr to any individual star or star group in 1i. A duggesied
method, using diffraction of the radio waves on the lind of the
moon, is shown to improve these conditions, so that in certain
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favorable circumstancns separations of the order cf 2" could de
obtained., Tus method can be used only for solar observations during
eclipaes, and for cosmic otjects when they are covered by the moon.
A further refirement may on principle be achieved by "central-spot

diffraction." though the experimental difficnlties would be far

greater. {(PiB.F.Kraus)

M=50-07? Hall, John S., and Mikesell, A. BE. "Polarization of Light in

the Galaxy as Determined from Observatinns of 551 Early-Type Stars,®

Pub. U. S, Naval Obs,. 17, Part 1, 1-o2 (1950). [Material pertaining
to extraterrestrial rdio noise on page 61.)

Measurements of the pclarization of the 1light of 551 stars, most of
which are of spectral type B and characterized by large color excess,
are reported. Within certain regions along the galactic circle, the
stars show a close similarity both in percentage polarization and in
position angle of the plane of polarization. Iz cther regions at
low galactic latitudes, the poclarizations are heterogeneous and
small. Reglons of intense galactic radio noise and regions of
complex interstellar lines are of the second type. (M.S.C.)

M-50-08 "Naval Research Laboratory Eclipse Expedition,® Sky and

Telescope, 9, 262 (Sept., 1950).

Plans for the observation of the total solar eclipse of September 12.
1950, by an expedition from the Naval Regearch lLaboratory, are briefly
described. At Attu, the westernmost i1sland of the Aleutian chain.
the sun's radio emission durirz thc eclipse will te measured on weve-
lengths of 0.85, 3.15, 10.7, and 64.5 centimetrrs. The observations
will »e particularly useful for the study of the electron density and
temperature gradients in the solar atmosphere. (M.S.C.)

M=50-09 Royal Astronomical Society. "Meeting of the Royal Astronomical

Society (oct. 13, 1950]." Observatory. 70. 201-208 (Dec.. 1950).

[Hatirial vortaining to extraterrestrial radio noise on pages 202-
203.

In describing current work at the National Observatory, University
of Tokyo, Y. Haglhara reported that continuous records of solar
radio noise on a frequency of 200 Mc./s. are reguiarly obtained.
J. L. Pawsey outlined the past and present research program on
radio astronomy at the Radiophysics Ladoratory, C. S. I. R. C.,
Austraila, and oriefly reviewed some oi ithe findings ol tue siaff,
Outward velocities of sevcrai hundred kilometers per second have

bee“ r b wms b A tc :hc Al o bos -

attrituted disturting agencies which give rise to sclar
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outbursts and which are postulateda to be magnetic-storm particles (see
Al-50-1%); Airectionel oheerwmtinna nwaing a new intsrference technicue
confirm such motions. {M.5.C.)

M-50-10 van de Fulst, H. C. "“The Flectron Density of the Solar Corona,"
B. A, N,, 11, No. 410, 135.1%0 {Ped. 2, 1950).

A new discussion of the brightness, electron density, and polarization
cf varlous parts of the corona is presented. and mutually consistent
values of these quantities are tatulated. The tables are called the
"model corona®; it is hcped that future changes will be small and
that their discussion will require little effori. The need for
suck dat¥ has been felt in perticular in investigations of sola:
radio waves. ' (A; M.S5.C.)
ol
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R-50-01 British Astronomical Association. M™Report of the Ordinary

General Meeting of the Association [Jan. 25, 1950]." Jo B, A, A.,

. 60, 93-102 (Mar.. 1950). (Material pertaining to extraterrestrlal
redio noise on pages 99--100.)

The moon's temperature has been determined both by the use of thermo-
couples and by measursment of the moon's radiaticn on a wavelength of

: 1.25 centimeters (see D-49-01). Short cummaries, by A. C. Clarke and
M. W, Ovenden, of the methods and results of these two types of
measuremert are reported. (M.s.C.)

R-50-02 d'Azambuja, M. L. "Les Progrés Récents de l'Astronomie,"
Agtronomie, 64, 296-302 (July-Aug.. 1950). (Material pertaining to
extraterrestrial radio noise on pages 299-300.]

Ryle's investigations concerning the radio-frequency emissions from
discrete galactic sources are briefly described; together with
important develupments in other branches of astronomy. (M.S.C.)

R-50-03 Institute of Radio Engineers. M"Radio Astronomy® (Subsection
of "Radio Progress During 1949"), Proc. I. R. E., 38, 388-390
(Apr., 1950).

Advances during 1949 are briefly summarized under the headings,
"Galactic Racic Waves," "Solar Radio Waves," and "Reviews."™ Appro-
priate papers are listed. (M.S.C,)

R-50-~-Q4 International Scientific Radio Union (Union Radlo Scientifique

Internationale). Special Report No. 1 on Solar and Galactic Radio

. Nolse. Bruscels, General Secretariat of U. R. S. I., L1550]. &7
pages.

: A detailed report on present knowledge conceraning radio noise of
extraterrestrial origin ies presented. The report is divided into
thres aections. The first section gives the development of a numbsr
of theoretical relationships which pertain to the interaction ¢f radio
anleanas and elsctromagnetic fields and which provide the basis
for the experimental work described in the later sections. The second
and third sections contain descriptions of both the experimental
facts and the suggested theoretical explanstions concernirg solar
and galactic radio noise. (M.S.C.)

R-50-05 Lovell, A. C. B, "Radifo Weves from the Milky Way," lLigtener.
Lis, 11-12 (July 6, 1950).

A short account of earl; studies of calactic radio emiacions 1s

followec by an elementary discussiorn of radio stars. ¥.8.C.)

55
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R-50-06 Nicolet, M, "Bruits Solaires," "Scientia", 85, No. 454, 37-41
aad Nos. L55-456, 71-77 (1950).

Observational investizations leading to ‘he present knowledge of
solar radio emigsions are sumarized. Introductory remarks concerning
the discovery of radio nolse of extraterrestrial origin are followed
by descriptions of the characteristics of the "undisturdec" solar
radiation, the slow fluctuations of intensity, bursts, and outbursts.
Results obtained on various wavelengths in the centimeter and meter
range are compared. The sequences of solar and terrestrial phenomena
which occurred during the excepticnally active periods in February
and July, 1946, are discussed. (M.s.C.)

R-50-07 O[pix], E. "The Sense of Rotation of Spiral Nebulee," Irigh
Astronomical Journal, 1, 63-64 (Juns, 1950).

A statement of the di fficzlty of determining the direction of rotaticn
of spiral ncbulae is followed by a brief account of the tentstive
conclusions (see B2-50-01) reached by Bolton and Stanley from consid-
eration of the distribut ion of galactic radin neiga. (M.S.C.)

R-50-08 Ovenden, Michael W, "Agtronomy® (Section of "Hecent Advances
in Science"), Science Progress, 38, 275-283 (Apr., 1950). [Material
pertaining to extraterrestrial radio noise on pages 275-280.)

The results (reported in C1-48-01, Cl-46-02, C1-48-03, C1~49-02,
and D-49--02) of Australian investigations dealing with the discrete
sources of radio emission and with the microweve radiation of the
moon, are summarized. "Flare stars,” considered to be possidle
sources of radio emission, are briefly described. ‘i1.8.C.)

R-50-09 Ovenden, Michaul ¥. "Astronomy" (Section of "Recent Advances
in Science”), science Frogress, 38, 475-483 (July, 1950). [Material
pertaining toc sxiraterrestrial radio noise on pages u77-479.)

The radio "twinkling" reported by Smith. Little, and Lovell (in
C1-50-05) '8 discussed. (M.S.C.)

R-50-10 Pavsey, J. L. "Solar Radio-Frequancy Radiation," Proc.
I, &, 2, I1I, 97, 290-30%, and discussion on pag=s 308-310, (Sept.,
1950/ . p

A survey of research on solar radio-freauency radiation from the time
of ite discovery until early 1945 is presented. After an introduction
concerned with higtory and units for specificetion of intensity, the’
observed cheracteristics of solar noise in the wavslength range from
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1 centimeter to some meters are described. These include intensity,
recion of srigin on the sun, association with visual phenomena. and
polarization; on the basis of these characteristics a classitication
of typec of golar noise 1s proposed. Known data on colar physics
relsvant to the generation and propagation of radio waves in the
solar atmosphere are outlined, and the mode of origin is discussed. A
thermal component whose intensit z corresponds to black-body radiation
of a terpesrature rising from 10% OX at a waveleugtih of 1 centimeter
to 10° %K at a few nmeters. is recognized. This changa is believed
to be associated with a 1ise in the region of origin of the radiation
from the lower chromosphere to the corona. Non-therm:l components,
prominent at meter wavelengths. are subject to remarkably rapid
variations and reach occasicnal peak intensities 103 to 10° times
the thermal ones. They are believed ‘o originate in some form

of electrical disturbance in the solar atmosphere. iacussion
by M, Byle, G, Millingtoa. A. Hunter, H. Stanesby, 8. C. Cherry,
F. F. Roberts, and the author, is reported. (A; M.S.C.)

R-50-11 Reber. Grote. "Galactic Radio Waves."™ Astronomical Society

of the Pacific Leaflet, No. 259 (Nov.. 1950). 7 pages.

Jansky‘s discovery of gaiactic radio waves and the subsequent devel-
opment of knowledge concerning them are triefly reviewed. (M.S.C.)

R-50-12 HRyle, Martin. "Radio Astronomy." Physics Today. 3. no. 2,

12-18 (Feo., 1353).

Developments in radio astronomy are reviewed. emphasis teing placed
on the 1nterference technique of measurement and on the information
vhichi has resulted from 1ts use. (M.s.C.)

R-50-13 Ryle, M. "Radio Astronomy." Reports on Progress in Physics,

on
[
e

London, Physical Society, 13. 184246 (1650).

The status of knowledge concerning radio astronomy is comprehen-
sively reviewed. A discussion of the technioues and limitutions
of experimental ianvestigatione is fcllowed by an account of the
known observaticnal data conceraing solar and galactic radio waves.
Previously unpublished results of certain experiments carried out
at the Cavendish Lavoratory are described. The report is concluded
witii a summery and 2nalysis of the riechanisms which have been proposed
in order to explain the obsesrved phenocena. t%.S.C.)

D=3l Siedentonf, Hednrien  "Die Srrohlung der Sonnenikorona im
Vellenlangﬂ'*ereigh 1 cm bis 20 n (K-Bereich)® {Section cf "Dia
Sornevkorona®). Ergetnisse_de: Ziaxieiu Naturwissenschaftan, Berlin,

Toa Y ‘i
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Springer, 23, 33-45, and bidliography on pages 51-52, (1350).

Studies of sclar radio emission are reviewesd. Calculations, primarily
by Uns¥ld (see B2-U46-03 and A2-47-09) and by Waldmeier and Miller (see
A2-45-1), concerning the radio-frequency radiation from the quiet sun
are disonceed, hgerwnticns of the radlation from the disturdbed sun
are descrived and sugrestions regardingz their theoretical intarpre-
tation are Sriefly sumnarized, (K.S.C.)

R-50~15 Struve, Otto. "Progress in Radio Astronomy - II,"™ Sky and

n_ <
EX J

Telescope, 9, 5556 (Jan., 1950).
A dilscussion of sugsestions concerning the nature of radio stars

18 followed by a description of the interference method of observing
them, (M.s.C.)

O v. T218%er, Rarnld, "D4e Sonnenkorona," Elektrarn {rn Wissen-

5-1§
schaft wnd Technlk, 4, 77-86 (Mar., 1950).

A section on "The Sun as a Radlo Staer" is included as part of a
general descriptive review of present knowledge concerning the
solar corona. (M.8.C.)
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